in which early-onset blind subjects demonstrated supranormal performance, and showed that they were indistinguishable from sighted control subjects. Moreover, Two groups of blind subjects (an early-onset and a late-onset blind group) as well as a control group composed of blindfolded sighted subjects participated in the experiment. We assessed their ability to discriminate Summary differences in sound location by using three tasks: a frontal minimum-audible-angle task (stimulus presented Blind individuals manifest remarkable abilities in navidirectly in front of the subject; see Figure 1 ), a peripheral gating through space despite their lack of vision. They minimum-audible-angle task (stimulus presented 90Њ have previously been shown to perform normally or from the mid-sagittal plane; see Figure 2 ), and a minieven supra-normally in tasks involving spatial hearing mum-audible-distance task (stimulus presented in front in near space [1, 2], a region that, however, can be caliof the subject on the midline; see Figure 3 ). We carried brated with sensory-motor feedback. Here we show out the experiments in a large room with background that blind individuals not only properly map auditory noise to simulate a natural environment. The subject was space beyond their peri-personal environment but seated 3 m from a table whose surface was positioned at also demonstrate supra-normal performance when ear level and on which the speaker lay. The stimuli were subtle acoustic cues for target location and distance two 90 ms noise bursts separated by a 1500 ms silent must be used to carry out the task. Moreover, it is
showed that significant differences were present between the groups (F ϭ 4.45; p ϭ 0.02). A post-hoc Tukey to the principal objectives of this study, we examined whether performance was similar when the stimuli were test indicated that the early-onset blind group performed significantly better than the sighted group (p ϭ presented in the left and right hemifields. We carried out repeated-measures ANOVA and showed that perfor-0.006). Furthermore, differences in performances depended on the hemifield (frontal versus rear) in which the mance was better when stimulus changes occurred in the left hemifield, and this was true in all three groups second sound was presented, and a significant group ϫ position ϫ hemifield interaction (F ϭ 2.11; p ϭ 0.023) (sighted: F ϭ 23.914, p Ͻ 0.001; early: F ϭ 23.174, p Ͻ 0.001; late: F ϭ 5.439, p ϭ 0.033). Laterality effects in was found. This triple interaction reflects the fact that in the frontal hemifield, the early-onset blind subjects space perception were thereby confirmed.
The second task was also a minimum-audible-angle showed a tendency to be better than the other two groups (F ϭ 2.734; p ϭ 0.081). In the rear hemifield, task, but with stimuli presented in peripheral space straddling the inter-aural plane. To control for laterality instead, both groups of blind individuals outperformed the sighted group (F ϭ 4.647; p ϭ 0.017), as revealed by effects, we presented the stimulus for half of the subjects in the left hemifield and for the other half in their post-hoc Tukey tests between early-onset and sighted subjects (p ϭ 0.032) and between late-onset and sighted right hemifield. The performances are illustrated in Figure 2. All the groups needed far larger angles before subjects (p ϭ 0.053). These results suggest that in the frontal hemifield, the three groups of subjects were not they noticed differences in sound source positions than they had in the first task, a result that is in agreement with statistically different from each other, as was the case the relative distance between them. These results are cially when they straddle the inter-aural plane, binaural important in that they show that blind individuals not cues benefit significantly from spectral and head only establish accurate auditory spatial representations shadow cues [16] . The present results suggest that blind beyond peri-personal space but also manifest superior individuals probably utilize many of these subtle cues discriminative abilities with respect to sighted individumore effectively. In support of this explanation, we reals in tasks that require the analysis of subtle cues to cently demonstrated that, in a monaural localization discrimination, in particular spectral cues and possibly task, modifying spectral cues perturbed their ability to level cues. Furthermore, these supra-normal spatial aucorrectly localize sound sources [17] . Blind subjects also ditory abilities appear to develop even in late-onset blind outperform sighted subjects at discriminating other subindividuals. This may be due to the fact that these skills tle acoustic information, such as pitch [18] . If they proare so critical for the individuals' ability to navigate cess auditory information more effectively, however, it through their environment while carrying out even the is still not resolved through which mechanism(s) this is most basic of spatial tasks and, more importantly, lifeachieved. On the one hand, it could be due to increased threatening ones that they invest significant neural and learning in the utilization of subtle cues, as has been cognitive resources to develop strategies to cope with their handicap. suggested for both unilaterally deaf [19] and normally Experimental Procedures trials), whereas the minimum-audible-distance task was composed of 110 trials (100 "different" trials and 10 "same" trials). The participant indicated whether the second sound came from the same Participants Two groups of blind subjects and one of sighted individuals participosition as the first sound or a different one. pated in the experiment. The sighted control group was composed of ten blindfolded subjects who ranged in age from 18 to 24 and
